830-850cm-1 gradually become broader, and a peak at 720-730cm-1 increases up to 40mol% TiO2 and then decreases. The band assignment of BaO-TiO2-B2O3 terna ry glasses is also listed in Table 2 . 
where Ed is the dispersion energy and E0 is the oscillator energy. The values of Ed and E0 are listed in Table 1 . In this table, the optical band gap (Eg) of these glasses is also given. The optical band gap was estimated from the ex trapolation of (AE)2 vs. E linear plot to the E-axis as seen in Fig. 5 , where A is the absorption coefficient and E is the photon energy (hv). The relationship between the optical band gap and the glass composition for BaO-TiO2-B2O3 glasses is plotted together with the refractive index-compo sition relationship in Fig. 6 . For binary BaO-B2O3 system, the optical band gap decreases from 7.2eV for B2O3 glass to 6.40eV for 20mol% BaO and then decreases to 6.01eV for 40mol% BaO with increasing BaO content. By substitution of 10mol% TiO2 for B2O3, the optical band gap decreases abruptly and remains almost unchanged with an increase of TiO2 content. On the other hand, the refractive index in creases more rapidly with increasing TiO2 content com pared with BaO-B2O3 binary glasses. 4. Discussion 4.1 Structure of BaO-B2O3 binary and BaO-TiO2-B2O3 ternary glasses There are several studies on the coordination states of Ti4+ ions in alkali or alkaline earth titanate glasses. Sa jeant and Roy,15) on the basis of IR spectra, considered that 4-and 6-coordinated Ti4+ ions coexist in BaO-TiO2 glasses which are made by the rapid quenching method. Miyaji et al. 16 ),17) concluded that in the conventional and non-conve tional glass matrices Ti4+ ions exist as both 4-and 6-coordi nated. Since the coordination state is closely related to the hyperpolarizability, it is of great importance to know the coordination state TiOn (n=4-6) for a better understand ing of the nonlinear optical properties. In this section, we first discuss the structure of BaO-B2O3 binary and BaOTiO2-B2O3 ternary glasses on the basis of the Raman and 11B MAS NMR spectra. 
where ƒ³ is a phenomenological parameter. Figure  9 shows the relationship between ƒÔ(3) and the optical band gap for the present glass systems. In this figure, the ƒÔ(3) data of two BaO-TiO2-B2O3 glasses when the term is relatively small. (5) In the high TiO2-containing region, the observed points deviate from the modified Lines' linear relationship, which is attributed to the change in the coordination state around Ti4+ ion from 4-to 6-coordinated.
